Regulation of cellular cholesterol efflux by lecithin:cholesterol acyltransferase reaction through nonspecific lipid exchange.
Erythrocyte was found lacking in reactivity to lipid-free apolipoproteins to generate pre-beta-high density lipoprotein (HDL) with the cellular lipid and, therefore, was used to study cellular cholesterol efflux to plasma lipoproteins exclusively by a nonspecific exchange mechanism. Over the range of hematocrit from 1-20% (cellular cholesterol pool of 2.5 micrograms per 250 microliters), the fractional rate of cellular cholesterol efflux to lipoprotein was constant, and, therefore, absolute efflux rate was a linear function of the hematocrit of this range. In the absence of lecithin:cholesterol acyltransferase (LCAT), the cholesterol influx rate from lipoproteins was equal to the efflux rate from erythrocyte resulting in no net transfer of cholesterol, with either HDL or low density lipoprotein. In the presence of LCAT in the mixture of HDL and erythrocyte, cholesterol was esterified exclusively in HDL regardless of the origin. When the hematocrit was low and efflux of cellular cholesterol was slower than cholesterol esterification, the esterification of cell-originating cholesterol did not directly enhance the efflux. With high hematocrit that gives faster cholesterol efflux, the efflux was increased directly by the cholesterol esterification. On the other hand, the LCAT reaction significantly reduced HDL-cholesterol influx. The LCAT reaction thus induces substantial net cholesterol efflux from erythrocytes through a nonspecific cholesterol exchange mechanism.